Response of embryo axes of germinating seeds of yellow lupine to Fusarium oxysporum.
Defence responses of embryo axes of Lupinus luteus L. cv. Polo were studied 48-96 h after inoculation with Fusarium oxysporum Schlecht f.sp. lupini. The infection restricted the growth of embryo axes, the lengths of infected embryo axes 72 and 96 h after inoculation were 11 and 12 mm less in the controls, respectively, while their masses c. 0.03 g less than in the controls. The concentration of H2O2 in embryo axes of inoculated germinating seeds was higher than in the control. This was probably a consequence of oxidative burst as well as H2O2 generation by the invading necrotrophic fungal pathogen. EPR-based analyses detected the presence of free radicals with g1 and g2 values of 2.0052 +/- 0.0004 and 2.0031 +/- 0.0005, respectively. Concentrations of the radicals 72 and 96 h after inoculation were 50% higher than in the control. The values of the spectroscopic splitting coefficients suggest that they are quinone radicals. However, inoculated embryo axes possess a number of adaptive mechanisms protecting them from oxidative damage. A twofold increase in catalase (CAT, EC 1.11.1.6) activity was evidenced in embryo axes infected with F. oxysporum Schlecht f. sp. lupini, as compared to the control 48-96 h after inoculation. Superoxide dismutase (SOD, EC 1.15.1.1) activity 96 h after inoculation was 80% higher than in the control. Furthermore, EPR-based analyses revealed a higher concentration of Mn2+ ions after 72 h for inoculated embryo axes, as compared to the control. On the other hand, no increase was detected in the concentration of thiobarbituric acid reactive substances (products of lipid peroxidation) in infected embryo axes. The protective mechanisms induced in lupine embryo axes in response to F. oxysporum Schlecht f.sp. lupini were compared with responses to infections with pathogenic fungi elicited in other plant families.